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Abstract of JP2001216981 

PROBLEM TO BE SOLVED: To 
maintain efficiency of a stack in a good 
condition while preventing decrease of 
the amount of moisture collected from 
an offgas passing through the stack. 
SOLUTION: A humidifying device 21 is 
provided for humidifying a supply gas 
supplied to the stack 3 while delivering 
moisture in offgas from the stack 3. 
The humidifying device 21 has a 
humidifier having plurality a of tubular 
hollow strings formed with moisture 
permeable films, provided In a 
cylindrical casing. A cooling water pipe 
22 connected to the stack 3 is guided 
into a space along the outer periphery 
of the humidifier of the humidifying 
device 21, via which a cooling water 
heated by cooling the stack 3 is fed 
into a heated space portion. With the 
flow of the cooling water along the 
outer periphery of the humidifier, the 
humidifier is heated by the cooling 
water, while preventing the 
temperature drop of the offgas passing 
through the inside and preventing the 
decrease of a water collection amount 
due to the condensation of steam in 
the off-gas. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Humidification equipment for fuel cells characterized by having a heating 
means to be humidification equipment for fuel cells which delivers the moisture in the 
off-gas sent out from a fliel cell with the water transparency film, and humidifies it to 
the distributed gas into which it is sent to a fuel cell, and to heat the off-gas fi^om said 
fuel cell. 

[Claim 2] Humidification equipment for fuel cells according to claim 1 characterized by 
having the humidifier which delivers the steam in off^gas to distributed gas by 
bundling the hollow filament of the shape of two or more tube which consists of water 
transparency film, being prepared in tubed casing, letting said off-gas and one gas of 
said distributed gas pass into said hollow filament, and letting the gas of another side 
pass between said hollow filaments. 

[Claim 3] Said heating means is humidification equipment for fliel cells according to 
claim 2 characterized by heating the off-gas sent in into said humidifier by pouring the 
cooling water heated by cooling said fuel cell, and contacting it along with the 
peripheral face of said humidifier. 

[Claim 4] Said heating means is humidification equipment for fuel cells according to 
claim 2 or 3 characterized by heating the off-gas sent in into said humidifier by 
pouring the cooling water heated by cooling said fuel cell, and contacting it along with 
piping which leads said off-gas to said humidifier. 

[Claim 5] Said heating means is humidification equipment for fuel cells according to 
claim 2 characterized by heating the off-gas which consists of a heater which is 
wound around the peripheral face of said humidifier and generates heat by supply of 
power, and is sent in into said humidifier by the heat of this heater. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the humidification equipment formed 
in the fuel cell used as an energy source of transit cars, such as an electric vehicle. 
[0002] 

[Description of the Prior Art] The solid-state polyelectrolyte mold fuel cell as transit 
cars, such as an electric vehicle using the fuel cell of a solid-state macromolecule 
mold as an energy source cleaner than recent years, developed, for example, shown in 
JP,6-132038,A is known. The fuel cell of the solid-state giant-molecule mold 
generally used for this kind of transit car has the structure which carried out the 
laminating of the gas separation member which supports a 

generation-of-electrical-energy component from both sides to them while forming the 
gas passageway for supplying each reactant gas in the 

generation-of-eiectrical-energy component, i.e.. the solid-state polyelectrolyte 
film-electrode zygote, and each electrode surface which are constituted by putting 
the solid-state giant molecule of hydrogen ion conductivity by the carbon electrode 
which supported the platinum catalyst. 

[0003] And hydrogen gas is supplied to one electrode as distributed gas for fiiels. 
oxygen or air is supplied to the electrode of another side as distributed gas for 
oxidizers, and the chemical energy concerning the oxidation reduction reaction of the 
distributed gas for fuels is extracted as direct electrical energy. That is, hydrogen gas 
ionizes by the anode side and it moves in the inside of a solid-state polyelectrolyte. 
and an electron can move to a cathode side through an external load, and can take out 
now the electrical energy by a series of electrochemical reaction which reacts with 
oxygen and generates water. 

[0004] By the way, if it is in this fliel cell and the solid-state polyelectrolyte film dries, 
ionic conductivity will fall and an energy conversion efFiciency will fall. Therefore, in 
order to maintain good ionic conduction, it is necessary to supply moisture to the 
solid-state polyelectrolyte film. For this reason, distributed gas, such as distributed 
gas for fuels and distributed gas for oxidizers, is humidified, moisture is supplied to a 
solid-state polymer electrolyte membrane, and the humidification equipment which 
maintains a good reaction is formed in this kind of fuel cell. 
[0005] Here, it explains taking the case of what shows the structure of this 
humidification equipment to drawing 7 . In drawing, a sign 1 is humidification equipment. 
The open air pressurized by the supercharger 2 is sent into the piping 5 for distributed 
gas as distributed gas for oxidizers, it is humidified by humidification equipment 1, and 
is sent into a fuel cell (henceforth a stack) 3, oxygen is used as an oxidizer, and this 
sent-in distributed gas is exhausted as off-gas by this humidification equipment 1 . 
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[0006] Moreover, it is sent into humidification equipment 1 , and with humidification 
equipment 1, the steam contained wins popularity to distributed gas, and is passed [ it 
is sent out from a stack 3 to the piping 6 for off^gas, and ] to it, and the off-gas 
containing the water generated in the reaction time in a stack 3 is exhausted after 
that. In addition, the sign 4 in drawing is a pressure regulating valve which is prepared 
in the piping 6 for off^gas, and adjusts the internal pressure of a stack 3. 
[0007] The humidifier 1 1 as shown at drawing 8 and drawing 9 is formed in the interior 
at humidification equipment 1. This humidifier 1 1 is what bundled the porosity hollow 
filament 1 2 of the shape of two or more tube which consists of steam transparency 
film (water transparency film), it is contained in the casing 14 of the shape of a 
cylinder by which two or more openings 13 were formed in the peripheral surface [ / 
near the ends ], and the airtight of the outside surfaces of a hollow filament 12, and 
the outside surface of a hollow filament 12 and the inner skin of casing 14 is carried 
out at those ends. 

[0008] And distributed gas is sent into this humidifier 1 1 from the opening 1 3 by the 
side of the end of casing 14, it lets the clearance between hollow filaments 12 pass, 
and it is sent out from the opening 1 3 by the side of the other end, and the off-gas 
fi^om a stack 3 is sent in into a hollow filament 1 2 from the other end, and is sent out 
from an end. 

[0009] As shown in drawing 10 , it has the countless capillary tube section 15, the 
steam in the off-gas sent in into the hollow filament 1 2 condenses within the capillary 
tube section 1 5, and moves to a periphery side, and a hollow filament 1 2 evaporates to 
distributed gas, and is received and passed to it. That is, with this humidifier 11, the 
moisture in off-gas wins popularity to distributed gas, and is passed to it, and, thereby, 
distributed gas is humidified. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, with this humidification 
equipment 1, if a stack 3 carries out an output rise and the amount of transparency of 
the water in a hollow filament 1 2 Increases as shown in drawing 1 1 In case it 
evaporates, and moisture wins popularity to distributed gas and Is passed to It from a 
hollow filament 1 2 with a humidifier 1 1 , temperature will fall with latent heat of 
vaporization with that Increment. 

[0011] And if temperature lowering arises with latent heat of vaporization in this way, 
the amount of condensation of the steam in the off^gas passing through the inside of 
a hollow filament 12 will also increase according to the output in a stack 3, as shown in 
drawing 12 . Here, as shown in drawing 13 , the amount of recovery of the moisture 
contained in the off^gas in a hollow filament 12 increases in proportion to the steam 
daily dose in off-gas. 
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[0012] That is, when the steam in the off-gas passing through the inside of a hollow 
filament 1 2 condensed and liquefied as mentioned above, there was a problem that it 
will be discharged in the exterior of a hollow filament 12. without this liquefied waters 
winning popularity to distributed gas, and passing it to it, the amount of water 
transparency in a hollow filament 12 will decrease, the amount of water recovery will 
fall, and effectiveness will fall. In addition, what is shown in drawing 14 shows the 
relation between the moisture content which off-gas condensed in every [ of a stack 
3 ] output (5kw. 30kw. 60kw). and the amount of water recovery in off^gas. 
[0013] This invention was made in view of the above-mentioned situation, prevents 
reduction of the amount of water recovery from the off-gas sent out fi^om a stack, and 
aims at offering the humidification equipment for fuel cells with possible making a good 
condition maintain the effectiveness of a stack. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 
humidification equipment for fijel cells according to claim 1 is humidification 
equipment for fuel cells which delivers the moisture in the off-gas sent out fi^om a fijel 
cell with the water transparency film to the distributed gas to a fuel cell, and 
humidifies it, and is characterized by having a heating means to heat the off-gas from 
said fuel cell. 

[001 5] Here, by the water transparency film, with that latent heat of vaporization, 
temperature will fall, temperature lowering of off-gas will also be caused with this 
temperature lowering, and the steam in off-gas will liquefy from evaporating, and the 
steam in off-gas winning popularity and being passed into distributed gas. Thus, if the 
steam in off^gas especially liquefies and it becomes waterdrop, the rate discharged in 
the exterior of humidification equipment, without winning popularity to distributed gas 
and passing it with the water transparency film will become large. 
[0016] However, since invention according to claim 1 heats the off-gas sent in from a 
fuel cell with a heating means, it can control temperature lowering of the ofF-gas by 
the latent heat of vaporization at the time of becoming a steam, and the moisture in 
ofF-gas winning popularity to distributed gas, and being passed to it with the water 
transparency film. Thereby, the steam in off-gas condenses and it liquefies, and 
reduction of the amount of water recovery by being discharged as it is can be 
prevented certainly, the temperature of off-gas falls and the generation efficiency in a 
fuel cell can be maintained [ certain and good delivery to the distributed gas of the 
moisture of off^gas can be performed, and ] certainly. 
[0017] The humidification equipment for ftjel cells according to claim 2 is 
characterized by having the humidifier which delivers the steam in off-gas to 
distributed gas in the humidification equipment for fuel cells according to claim 1 by 
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bundling the hollow filament of the shape of two or more tube which consists of water 
transparency film, being prepared in tubed casing, letting said off-gas and one gas of 
said distributed gas pass into said hollow filament, and letting the gas of another side 
pass between said hollow filaments. 

[0018] That is, by heating the off-gas sent into a humidifier from a fuel cell by the 
heating means Temperature lowering of the off-gas by the latent heat of vaporization 
at the time of delivery of the moisture to the distributed gas in a humidifier is 
controlled. By this The temperature of off^gas can fall, the steam in off-gas can 
condense and liquefy, and reduction of the amount of water recovery by being 
discharged as it is in the exterior of a humidifier can be prevented certainly. By this 
Certain and good delivery to the distributed gas of the moisture of the off-gas in a 
humidifier can be performed, and the generation efficiency in a fuel cell can be 
maintained certainly. 

[0019] The humidification equipment for fuel cells according to claim 3 is 
characterized by said heating means heating the off-gas sent in into said humidifier by 
pouring the cooling water heated by cooling said fuel cell along with the peripheral 
face of said humidifier, and making it contact in the humidification equipment for fuel 
cells according to claim 2. 

[0020] That is, since the cooling water heated by cooling a fuel cell is poured and is 
contacted along with the peripheral face of a humidifier, a humidifier can be heated, 
temperature lowering of off-gas can be controlled, the moisture to distributed gas can 
be made to be able to deliver certainly and good, and the generation efficiency in a 
fuel cell can be maintained certainly. And since the cooling water of a fuel cell is used, 
in order to make off-gas heat, special energy can be made unnecessary, and it is 
economical. 

[0021] It is characterized by the humidification equipment for fuel cells according to 
claim 4 heating the off-gas sent in into said humidifier by pouring the cooling water 
heated in the humidification equipment for fuel cells according to claim 2 or 3 when 
said heating means cooled said fuel cell, and contacting it along with piping which 
leads said off-gas to said humidifier. 

[0022] By pouring the cooling water heated by cooling a fuel cell by this, and 
contacting it along with piping which leads off-gas to a humidifier, off-gas can be 
heated, temperature lowering of off-gas can be controlled, the moisture to distributed 
gas can be made to be able to deliver certainly and good, and the generation efficiency 
in a fuel cell can be maintained certainly. 

[0023] In the humidification equipment for fuel cells according to claim 2. said heating 
means consists of a heater which is wound around the peripheral face of said 
humidifier and generates heat by supply of power, and the humidification equipment 
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for fuel cells according to claim 5 is characterized by heating the off-gas sent in into 
said humidifier by the heat of this heater. 

[0024] Thus, by supplying power and making it generate heat to the heater wound 
around the peripheral face of a humidifier, a humidifier can be heated very easily, 
temperature lowering of off~gas can be controlled, the moisture to distributed gas can 
be made to be able to deliver certainly and good, and the generation efficiency in a 
fuel cell can be maintained certainly. 
[0025] 

[Embodiment of the Invention] Hereafter, the humidification equipment for fuel cells of 
the gestalt of operation of this invention is explained with reference to a drawing. In 
addition, the same sign is given to a part for the same structured division as the 
conventional technique mentioned above, and explanation is omitted to it. In drawing 
1 , a sign 21 is humidification equipment for fuel cells of the gestalt of this operation. 
The piping 22 for cooling water is connected to this humidification equipment 21. It 
connects with the stack 3 and this piping 22 for cooling water circulates cooling water 
into a stack 3 with a pump 23. 

[0026] As shown in drawing 2 . the heating space section 24 surrounding a humidifier 
11 is formed in humidification equipment 21. and said piping 22 for cooling water is 
connected to this heating space section 24. The hot cooling water sent out to the 
piping 22 for cooling water is sent in after cooling of a stack 3 by this into the heating 
space section 24 formed so that the humidifier 1 1 of humidification equipment 21 
might be enclosed, after that, it is sent out to the piping 22 for cooling water in which 
the pump 23 was formed from this heating space section 24. it is pressurized with a 
pump 23. it is again sent into a stack 3. and this stack 3 is cooled. 
[0027] By this, with this humidification equipment 21. a humidifier 11 will be heated 
with the cooling water heated by the heat of a stack 3. respectively. 
[0028] And since according to this humidification equipment 21 the cooling water 
heated by cooling a stack is sent into the heating space section 24 formed in the 
periphery of a humidifier 1 1 and it is made to pass and contact along with the 
peripheral face of a humidifier 1 1 . a humidifier 1 1 can be heated with the heated hot 
cooling water. 

[0029] Temperature lowering of the ofF-gas by the latent heat of vaporization at the 
time of the moisture in off-gas serving as a steam to distributed gas, winning 
popularity with the water transparency film of a hollow filament 1 2, and being passed 
can be controlled by this, the temperature of off-gas can fall, the steam in off-gas can 
condense and liquefy, and reduction of the amount of water recovery by being 
discharged as it is can be prevented certainly. 

[0030] Therefore, certain and good delivery to the distributed gas of the moisture of 
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off-gas can be performed, and the generation efficiency in a stack 3 can be 
maintained certainly. And since the cooling water of a stack 3 is used, in order to make 
off-gas heat, special energy can be made unnecessary, and it is economical. 
[0031] Moreover, although temperature lowering of the off-gas which the cooling 
water heated by the peripheral face of the humidifier 1 1 which constitutes 
humidification equipment 21 by the stack 3 is contacted, and passes along the inside 
of a humidifier 1 1 by the above-mentioned example was suppressed, the piping 6 for 
ofF-gas which leads the ofl^gas sent out from a stack 3 to humidification equipment 
1 1 heats with cooling water, and it may make control temperature lowering of the 
off-gas which flows the Interior, as shown in drawing 3 . That is. with this 
humidification equipment 21. as shown in drawing 4 , the periphery side of the piping 6 
for off-gas is covered with the cylinder tubing 26. and it has the structure where the 
cooling water from a stack 3 is led to between the periphery of the piping 6 for off-gas, 
and the inner circumference of the cylinder tubing 26. 

[0032] And along with the piping 6 for off-gas which leads off-gas to a humidifier 1 1 , 
the cooling water which was heated by cooling a stack 3 according to the 
humidification equipment 21 of this structure is poured, can be contacted, can be 
heated, temperature lowering of off-gas can be controlled, the moisture to distributed 
gas can be made to be able to deliver certainly and good, and the generation efficiency 
in a stack 3 can be certainly maintained like the above. Moreover, off^gas can be 
heated still better by combining with the structure of making the humidifier 1 1 which 
mentioned above the structure of making this piping 6 for off-gas heating heating. 
[0033] What is shown in drawing 5 is humidification equipment 21 of the structure 
which controls temperature lowering of off^gas. without using cooling water. The 
heater 32 which generates heat with the power from a power source 31 is formed in 
this humidification equipment 21. 

[0034] That is, as shown in drawing 6 , the heater 32 is wound around the humidifier 1 1 
which constitutes humidification equipment 21 at the periphery, respectively. And 
according to this humidification equipment 21. if power is supplied to a heater 32 from 
a power source 31, a humidifier 1 1 will be heated, respectively and will be carried out 
by generation of heat of these heaters 32. 

[0035] That is. according to the humidification equipment 21 of this structure, by 
supplying power and making it generate heat to the heater 32 wound around the 
peripheral face of a humidifier 1 1, a humidifier 1 1 is heated very easily, like the above, 
temperature lowering of off-gas can be controlled, the moisture to distributed gas can 
be made to be able to deliver certainly and good, and the generation efficiency in a 
stack 3 can be maintained certainly. 
[0036] 
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[Effect of the Invention] As mentioned above, according to the humidification 
equipment for fuel cells of this invention, the following effectiveness can be acquired 
as explained. Since the off^gas sent in from a fuel cell is heated with a heating means 
according to the humidification equipment for fuel cells according to claim 1 , 
temperature lowering of the off-gas by the latent heat of vaporization at the time of 
becoming a steam, and the moisture in off^gas winning popularity to distributed gas, 
and being passed to it with the water transparency film, can be controlled. Thereby, 
the steam in off-gas condenses and it liquefies, and reduction of the amount of water 
recovery by being discharged as it is can be made to prevent certainly, the 
temperature of off-gas falls and the generation efficiency in a fuel cell can be 
maintained [ certain and good delivery to the distributed gas of the moisture of 
off-gas can be performed, and ] certainly. 

[0037] By heating the off-gas sent into a humidifier from a fuel cell by the heating 
means according to the humidification equipment for fiiel cells according to claim 2 
Temperature lowering of the off-gas by the latent heat of vaporization at the time of 
delivery of the moisture to the distributed gas in a humidifier is prevented. By this The 
temperature of off-gas can fall, the steam in off-gas can condense and liquefy, and 
reduction of the amount of water recovery by being discharged as it is in the exterior 
of a humidifier can be prevented certainly. By this Certain and good delivery to the 
distributed gas of the moisture of the off^gas in a humidifier can be performed, and 
the generation efficiency in a fuel cell can be maintained certainly. 
[0038] Since according to the humidification equipment for fuel cells according to 
claim 3 the cooling water heated by cooling a fuel cell is poured and is contacted along 
with the peripheral face of a humidifier, a humidifier can be heated, temperature 
lowering of off^gas can be controlled, the moisture to distributed gas can be made to 
be able to deliver certainly and good, and the generation efficiency in a fuel cell can be 
maintained certainly. And since the cooling water of a fuel cell is used, in order to 
make off-gas heat, special energy can be made unnecessary, and it is economical. 
[0039] By according to the humidification equipment for fuel cells according to claim 4. 
pouring the cooling water heated by cooling a fuel cell, and contacting it along with 
piping which leads off-gas to a humidifier, off-gas can be heated, temperature 
lowering of off-gas can be controlled, the moisture to distributed gas can be made to 
be able to deliver certainly and good, and the generation efficiency in a fuel cell can be 
maintained certainly. 

[0040] According to the humidification equipment for fuel cells according to claim 5. 
by supplying power and making it generate heat to the heater wound around the 
peripheral face of a humidifier, a humidifier can be heated very easily, temperature 
lowering of off-gas can be controlled, the moisture to distributed gas can be made to 
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be able to deliver certainly and good, and the generation efficiency in a fuel cell can be 
maintained certainly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline piping diagram of the fuel cell explaining the configuration 
and structure of the humidification equipment for fuel cells of operation of this 
invention. [ of a gestalt ] 

[Drawing 2] It is the outline side elevation of the humidification equipment explaining 
the configuration and structure of the humidification equipment for fuel cells of 
operation of this invention. [ of a gestalt ] 

[Drawing 3] It is the outline piping diagram of the fuel cell explaining the configuration 
and structure of other operations of the humidification equipment for fuel cells. [ of 
this invention ] [ of a gestalt ] 

[Drawing 4] It is the sectional view of piping which leads to the humidification 
equipment explaining the configuration and structure of other operations of the 
humidification equipment for fuel cells. [ of this invention ] [ of a gestalt ] 
[Drawing 5] It is the outline piping diagram of the fuel cell explaining the configuration 
and structure of other operations of the humidification equipment for fuel cells. [ of 
this invention ] [ of a gestalt ] 

[Drawing 6] It is the outline side elevation of the humidification equipment explaining 
the configuration and structure of other operations of the humidification equipment 
for fuel cells. [ of this invention ] [ of a gestalt ] 

[Drawing 7] It is the outline piping diagram of the fuel cell explaining the fuel cell with 
which humidification equipment was formed. 

[Drawing 8] It is the perspective view explaining the configuration and structure of a 

humidifier which constitute humidification equipment of a humidifier. 

[Drawing 9] It is the sectional view of the humidifier explaining the configuration and 

structure of a humidifier which constitute humidification equipment. 

[Drawing 10] It is the sectional view of the water transparency film explaining the 

structure of the water transparency film which constitutes a humidifier. 

[Drawing 1 1] It is the graphical representation showing the relation of the output of a 

fuel cell and the temperature of off-gas in humidification equipment. 

[Drawing 12] It is the graphical representation showing the relation between the 

output of the fuel cell in humidification equipment, and the amount of condensation of 

the moisture in off-gas. 
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[Drawing 13] It is the graphical representation showing the relation between the 
steam daily dose in off^gas, and the amount of water recovery in humidification 
equipment. 

[Drawing 14] It is the graphical representation showing the relation between the 

moisture content which the steam of off-gas according to the output of a stud 

condensed, and the amount of water recovery in humidification equipment. 

[Description of Notations] 

3 Stack (Fuel Cell) 

6 Piping for Off-gas (Piping) 

11 Humidifier 

1 2 Hollow Filament 
14 Casing 

21 Humidification Equipment for Fuel Cells 
24 Heating Space Section (Heating Means) 
32 Heater (Heating Means) 



[Translation done.] 
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